Subsets of gonadotropin-releasing hormone (GnRH) neurons are activated during a steroid-induced luteinizing hormone surge and mating in mice: a combined retrograde tracing double immunohistochemical study.
The decapeptide gonadotropin-releasing hormone (GnRH) plays a pivotal role in reproduction and is synthesized by GnRH-producing cell bodies in the basal forebrain. Experiments were designed to investigate whether GnRH cells projecting outside the blood brain barrier or those projecting within the brain are activated during the steroid-induced LH surge or mating in female mice. Retrograde uptake of intraperitoneally administered fluorogold (FG) by GnRH cells and double immunostaining for GnRH and Fos was employed for this purpose. The number of GnRH cells with FG uptake was comparable among the surged, mated and control mice. However, the number of Fos-positive GnRH cells was significantly higher in the steroid-induced LH surge group than in the mated mice. The number of Fos+FG-positive GnRH cells was higher and the number of FG-only GnRH cells was lower in mice with a steroid-induced LH surge as compared with the mated mice. This suggests the existence of a subgroup of GnRH cells projecting outside the blood-brain barrier activated during the steroid-induced LH surge but not during mating. The activation of similar proportions of GnRH cells without FG uptake in both the mated and the surge group indicate that nonneuroendocrine GnRH cells are not silent but can be activated by both mating and steroid hormones. Thus, functional subgroups may exist within the GnRH system with considerable overlap in the input to these cells.